Background The aim of the study was to determine whether peer counselling in the antenatal and post-natal period would increase the prevalence and duration of breastfeeding among low-income women in Glasgow.
Introduction
The benefits of breastfeeding for both infant and mother [1] [2] [3] are well established. To optimize the health benefits, breastfeeding has been recommended for a period of at least 4 months in the United Kingdom 4 or 12 months in the United States. 5 According to the World Health Organization, around 95 per cent of women are physiologically capable of breastfeeding. 6 In Scotland in the early 1990s, only about 50 per cent of mothers attempted to breastfeed 7 and in some peripheral housing estates in Glasgow (Scotland's largest city) the prevalence of breastfeeding at the end of the first week of life was around 10 per cent. 8 The clear inverse relationship between social class and breastfeeding presumably accounts for this phenomenon. Generally, older, well-educated, non-smoking women from affluent backgrounds are more likely to want to breastfeed than younger, poorly educated smoking women from disadvantaged areas. 9 In 1993, the health promotion department of Greater Glasgow Health Board (GGHB) took a strategic decision to attempt to increase the exceptionally low prevalence of breastfeeding in many of the more disadvantaged areas of the city. The present study was one outcome of that initiative. Conceived as a form of action research, the project was predicated on the notion that an innovative, community-based approach to breastfeeding promotion should be developed, implemented and evaluated.
The starting point was the recognition that the National Health Service had made a relatively limited impact on infant feeding practices. The research evidence suggested that doctors and midwives had little influence on the choice of feeding method. Most women appeared to have decided before any contact with health professionals in pregnancy. 7, 10 Moreover, there was a rapid decline in the prevalence of breastfeeding over the first 2 weeks of the infant's life despite intensive contact with health professionals.
Given the strong feelings that most mothers have about infant feeding, the powerful effects of role models and peer groups, and the failure of the mainstream health care system to achieve substantial changes in breastfeeding behaviour, we hypothesized that a community-based intervention involving local peer counselling and support held the most promise for increasing breastfeeding prevalence among low-income women. A breastfeeding promotion initiative was therefore launched in a socio-economically disadvantaged urban setting in the West of Scotland with known low breastfeeding rates.
The model of peer counselling and support has been used in several studies elsewhere. A study from Utah employed historical controls to evaluate peer counselling among Native American subjects and reported encouraging results albeit on small numbers. 11 A randomized controlled trial of peer counselling in Mexico City reported a significant increase in breastfeeding exclusivity and duration in a sample of 130 women with a high rate of breastfeeding initiation. 12 A peer counselling programme in Iowa provided peer support to lowincome women and demonstrated increased breastfeeding duration in the intervention group but had a low follow-up rate (around 50 per cent). 13 In Britain, the La Leche League Peer Counselling Programme has become popular, despite the absence of rigorous evaluation.
The aim of the project was to plan, implement and evaluate an innovative, community-based intervention designed to increase the prevalence and duration of breastfeeding in a disadvantaged area of Glasgow.
This paper reports an analysis of the impact of the intervention on two key outcomes, breastfeeding intentions prenatally and infant feeding behaviour post-natally.
Materials and methods

The study areas
The study was designed as a quasi-experimental communitybased controlled trial in which the intervention would be delivered to a selected target community (Easterhouse) and withheld from a comparable control community (Drumchapel). These communities were located in the northeast and northwest of Glasgow respectively and were geographically separated by several miles. The designation of intervention or control status was arbitrary. Both were known to have a very low incidence of breastfeeding, were culturally and socially similar, and were served by separate maternity hospitals. There were in fact some minor socio-demographic and health differences between the two study areas (Table 1) with the intervention area being slightly more disadvantaged than the control community.
The study population
Having obtained their informed consent, study subjects were recruited by the project clerical officer at antenatal booking clinics over the study period (November 1994 -October 1996 . The intervention group comprised all women attending the clinic in Easterhouse (or the local maternity hospital) and who were residents of the intervention area at the time of booking. The control group comprised all women attending the clinic in Drumchapel and who were resident in the control area at the time of booking. There were no exclusions at this stage. Thereafter, women who aborted or miscarried, or whose babies were stillborn or died post-natally were included up to the point at which they could no longer participate. Subjects were excluded if they moved from the intervention to the control area after having been initially in the intervention group, as were subjects who moved post-natally in the opposite direction. Subjects were also excluded who moved out of either area and would deliver in neither of the maternity hospitals.
In total, 995 women were recruited to the study, 474 from the intervention area and 521 from the control area. (Sample size calculations had indicated that at least 389 women would be required in each study group, assuming a required study power of 80 per cent, a significance level of 0.05, and breastfeeding prevalence at 6 weeks post-natally of 12 per cent in the intervention group and 6 per cent in the control group).
The intervention
The intervention was conceived as a breastfeeding promotion programme comprising personal peer counselling of pregnant women, post-natal support and local awareness raising activities over a period of 2 years. The detailed content of the programme was developed in 1993-1994 following a review of the literature and a concurrent series of discussions with professionals and members of the public. The latter comprised a small number of pregnant women in the selected target area who were approached informally in the antenatal booking clinic to obtain an impression of their views on infant feeding and their likely receptivity to a peer support programme. The response was generally positive. Thereafter, contact was established with seven local mothers who fulfilled the following criteria: they lived within the intervention area, they had at least one child under 5 years of age, they had breastfed a baby for at least 3 months, and they were interested in helping other mothers to breastfeed. These women then attended a training programme specially designed to suit the needs of the intervention and the trainees. It aimed to provide them with sufficient information and skills to enable them to promote breastfeeding and to support breastfeeding mothers. After completing the training, the women, who became known as 'helpers', were the collective vehicle for delivering the intervention. This consisted of an offer to intervention group women in early pregnancy of a minimum of four contacts -two antenatally and two post-natally -to discuss infant feeding options, to emphasize the benefits of breastfeeding, and to provide specific, practical and individually tailored information about and support for breastfeeding to those mothers requesting it. The first antenatal visit was offered in the second trimester and the second in the third trimester; these visits were designed to help the prospective mother make an informed choice about feeding options.
Visits were offered to all the subjects in the intervention group (474) regardless of feeding intention. A total of 471 (99.4 per cent) subjects accepted and 334 (70.5 per cent) actually received at least one antenatal visit by a helper. Post-natal visits were offered to all mothers who initiated breastfeeding at birth (n = 105). These mothers were contacted as soon after delivery as possible to enable the helpers determine the degree of postnatal support required. The extent and timing of post-natal support for each subject was flexible to enable the helpers to respond to the individual needs of each mother. Of the breastfeeding initiators, 80 (76.2 per cent) actually received at least one post-natal visit and an average of four visits each (range of 1-15). The helpers also visited 47 mothers who did not initiate breastfeeding despite declaring an antenatal intention to do so, in an attempt to determine why breastfeeding had not been initiated. All intervention group mothers were encouraged to contact the helpers if they wanted extra support. Leaflets containing breastfeeding information and the helper's contact telephone number were either given directly to mothers or their relatives, or posted to subjects declining visits.
All seven helpers stayed with the project for the first 2 years. Thereafter, competing demands on their time eventually reduced this number to four. The impact of any differences in commitment between the helpers appeared minimal, as an analysis of study subjects grouped according to their helpers revealed no significant variation in the prevalence or duration of breastfeeding between helpers.
Evaluation
Data were collected from all the study subjects from booking to 6 weeks post-natally (Fig. 1) by means of four self-completion questionnaires, two administered antenatally and two postnatally. The face validity, acceptability and reliability of the questionnaires had been assessed during piloting in the planning stage of the study and the findings incorporated into the design of the final versions. The antenatal questionnaires were completed by the study subjects (with the help of the project clerical officer) in the clinics at booking, usually 8-12 weeks gestation (questionnaire I), and at the return visit around 28-32 weeks (questionnaire II). These were concerned with feeding intention, influences on choice of feeding method and previous feeding behaviour. The post-natal questionnaires were designed to obtain data on actual feeding behaviour after delivery. The first one was distributed by midwives in the postnatal wards and completed around the time of discharge, usually within the first 48 hours (questionnaire III). The second was distributed by health visitors at home at around 6 weeks post-natally (questionnaire IV). The professionals who distributed the questionnaires assisted in their completion and validated the responses on feeding behaviour. Case notes were also examined to obtain supplementary information when questionnaire responses were incomplete.
Analysis
To compare outcomes in the intervention and control areas, the feeding categories breast, bottle, breast plus bottle and any breastmilk were examined. For the primary analyses, the breast and breast and bottle categories were combined into a breast category, and bottle, undecided and other categories were combined into a non-breast category. This enabled us to compare over time the proportions in the two groups intending to provide or providing any breast milk for their babies. Univariate analyses were carried out at each assessment using x 2 tests, and confidence intervals for the ratios of the proportions breastfeeding in the two areas. Supplementary multivariate logistic regression analyses were carried out to enable us to assess the magnitude of difference in feeding practice at delivery and at 6 weeks post-natally, adjusting for a number of confounding factors. These confounding factors are listed in Table 2 . Factors included were those that had been previously shown to be associated with feeding outcome. One of the key confounding factors was socio-economic status -a minority (13 per cent) of control subjects were residing in postcode sectors other than the most deprived (Depcat 7, as described by Carstairs and Morris 14 ), whereas all intervention subjects resided in Depcat 7 areas.
To evaluate changes in intention or practice relative to the previous visit, the 'net gain' in the proportion intending to breastfeed or breastfeeding was calculated for each group as the proportion who changed from not intending to breastfeed at the earlier visit to intending to breastfeed or breastfeeding at the later visit, discounting the proportion whose intention or behaviour changed in the opposite direction. These sequential net changes in the intervention and control groups were compared using 95 per cent confidence intervals for the differences in net gains.
Results
The data are presented on an 'intention to treat' basis. Of the 995 women enrolled in the study at booking, data were available for analysis on 919 (92.4 per cent) at 6 weeks postnatally although not all of these completed the intermediate questionnaires (Fig. 1 ). The response rates to each of the four questionnaires were consistently high and comparable between the two groups ( Table 3 ). The attrition of the study population was due mainly to study subjects being excluded because of migration or adverse reproductive outcomes rather than to non-response. Table 4 shows that the intervention and control groups were similar with respect to a number of key socio-demographic variables at the time of booking. Table 5 summarizes the responses to enquiries about feeding intention in questionnaires I (booking) and II (return), feeding behaviour at delivery, and in questionnaires III (discharge) and IV (6 weeks post-natally). At booking, a significantly greater proportion of those in the intervention group were unsure of their feeding intentions compared with the control group (23.2 versus 10.9 per cent, respectively). A lower proportion of intervention than control subjects at booking stated an intention to bottle feed. However, of those who had formulated their feeding intentions at this stage, the proportions intending to breastfeed were almost identical (86/364, or 23.6 per cent, in the intervention group versus 111/464, or 23.9 per cent, in the control group).
By the return visit, there was an increase in the intervention group -but not in the control group -in the proportion intending to breastfeed. The proportions who intended to bottle feed and who were undecided were similar at the return visit. After delivery, the proportions breastfeeding exclusively declined rapidly in both groups until 6 weeks post-natally when only a small minority of the intervention group (8.3 per cent) and the control group (5.3 per cent) were exclusively breastfeeding. Table 6 shows the proportions in each group intending to provide or providing any breast milk for their babies. Although the proportions were similar in the two groups, there was a discernible tendency for a progressively higher proportion of the intervention group to intend to provide or to provide breast milk compared with the control group, as reflected by the rising prevalence ratio (0.85 at booking to 1.26 at 6 weeks). By 6 weeks post-natally, the proportion providing any breast milk had declined to 9.6 per cent in the intervention group and 7.6 per cent in the control group.
None of the univariate analyses of breastfeeding prevalence detected any statistically significant differences between the two study areas. However, there were a number of potential confounding factors. In particular, the areas differed with respect to socio-economic status. Multivariate analyses correcting for the various confounding factors were conducted with respect to two key breastfeeding outcomes: breastfeeding initiation, and breastfeeding practice at 6 weeks post-natally. These analyses indicated that, after adjusting for the confounding factors, intervention subjects were significantly more likely to initiate breastfeeding at delivery when compared with the controls: intervention group versus control group odds ratio (OR) 1.95, 95 per cent confidence interval (CI) 1.22-3.14, p = 0.006. By 6 weeks, however, the difference between the intervention and the control group was less and did not quite reach statistical significance: OR 1.80, 95 per cent CI 0.96-3.41, p = 0.07. Table 5 Responses of study subjects to questions about feeding intention (booking and return visits) and behaviour (postnatally) (numbers, with percentages given in parentheses) Table 7 follows the progress of the two groups from booking to 6 weeks post-natally within feeding intention and practice categories. In the intervention group, there was a net gain of 5.8 per cent in the proportion intending to breastfeed relative to booking, whereas in the control group there was a net gain of only 0.7 per cent. The difference between these net changes in the two groups was statistically significant ( p = 0.02). Between the return visit and the subsequent contacts, the net changes were negative (increasingly so after delivery) but with no large differences between the intervention and control groups.
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Discussion
The view that infant feeding attitudes and behaviour can be influenced by community-based peer support is widely held. 15 Voluntary organizations such as the National Childbirth Trust and the La Leche League run a number of such programmes but no formal attempts to evaluate their impact on breastfeeding incidence and duration have been reported. To our knowledge, our study is the first controlled experiment to evaluate community-based breastfeeding promotion in a socially disadvantaged European population.
Waterston 16 has drawn attention to the inherent difficulties involved in mounting a randomized controlled trial (RCT) to evaluate community-based breastfeeding promotion efforts.
We considered designing the trial as an individualized RCT but rejected this option for two main reasons. First, we hypothesized that a collective, communal dimension is a necessary feature of a successful intervention as well as an individualistic one. Second, the avoidance of contamination of controls by intervention subjects would have been impossible in an individualized trial conducted within a single locality. In the event, the lay volunteers did indeed develop a collective identity that was strongly rooted in the local community, as reflected by their renting of office premises, the design of a logo for printing on T-shirts, and the holding of regular breastfeeding promotion events. There was no evidence that these activities distracted the helpers' attention from their peer support role.
A notable feature of our study was the extremely low attrition rate of the study population. The validity of the responses is difficult to assess but was optimized by careful piloting. Reporting bias of feeding intention at the booking clinic may explain the higher proportion of women in the intervention group who were undecided compared with the control group, as well as the lower proportion in the intervention group who stated an intention to bottle feed, because by the return visit both those differences had virtually disappeared.
There was a consistent tendency in favour of breastfeeding in the intervention group relative to the control group. Antenatally, a significantly greater net gain in intention to breastfeed between booking and return was seen in the intervention group, although after this point, no clear differences in the net gains were observed. It seems therefore that the temporal effect of the intervention was modest and was largely confined to the first study period (i.e. during pregnancy). However, multivariate analyses revealed a significantly higher frequency of initiation of breastfeeding in the intervention group than in the control group but that the impact did not extend to 6 weeks. There are a number of possible reasons why the intervention failed to show a sustained impact on feeding behaviour. First, only 70 per cent of intervention subjects received at least one antenatal visit from a helper, thereby diluting the impact of the intervention. The explanation for this disappointing uptake is unclear but it needs to be addressed in any future similar exercise. Second, the strong influence of social support networks (including partners and relatives) has been described by a number of researchers. [17] [18] [19] The intervention may have been inadequate in addressing the influences of these networks. Third, the discretionary nature of post-natal support, whereby the frequency and content of the support was defined by the helper in negotiation with the subjects, may have undermined its effectiveness. A more structured intervention may be preferable to overcome the reluctance of many mothers to request support spontaneously. [20] [21] [22] [23] Finally, breastfeeding in a non-breastfeeding culture may be socially unacceptable and therefore likely to undermine maternal confidence, a factor known to be associated with reduced duration of breastfeeding. [24] [25] [26] In summary, we have reported the findings of a controlled trial of peer support for breastfeeding in a socially disadvantaged urban population in an area of Scotland known to have an extremely low prevalence of breastfeeding. Although crude cross-sectional analyses suggested that the impact of the intervention on breastfeeding prevalence was modest, there was a consistent tendency in favour of breastfeeding and a significant net gain in the proportion of women stating a (predelivery) intention to breastfeed in the intervention group. These positive findings in favour of breastfeeding support were strengthened when adjustment was made for possible confounders, including socio-economic status. By 6 weeks postnatally, however, no significant difference in breastfeeding prevalence was observed whatever method of analysis was used. In other words, although we found some evidence of an impact on the breastfeeding intention and behaviour, this was not sustained even for the modest duration of 6 weeks postnatally. These findings suggest that it would be premature to justify the widespread use of peer support programmes to increase the prevalence of breastfeeding in socially disadvantaged communities. We believe, however, that our results are sufficiently encouraging to support further work to develop and refine the peer support approach.
Finally, the finding that only one in five of the study subjects stated an intention to breastfeed suggests that a major shift in attitudes to infant feeding will have to occur in this population before pregnancy if breastfeeding incidence is to increase substantially in the future. That under 10 per cent of the subjects surveyed at 6 weeks were breastfeeding -around a fifth of the government target for 2005 in Scotland 27 -indicates the enormous scale of the challenge facing public health professionals.
